Splenic marginal zone antigen-presenting cells are critical for the primary allo-immune response to therapeutic factor VIII in hemophilia A.
Alloimmune responses to intravenously administered protein therapeutics are the most common cause of failure of replacement therapy in patients with defective levels of endogenous proteins. Such a situation is encountered in some patients with hemophilia A, who develop inhibitory anti-factor (F)VIII alloantibodies after administration of FVIII to treat hemorrhages. The nature of the secondary lymphoid organs involved in the initiation of immune responses to human therapeutic has not been studied. We therefore investigated this in the case of FVIII, a self-derived exogenous protein therapeutic. The distribution of intravenously administered FVIII was followed after FVIII-deficient mice were injected with radiolabeled FVIII and using immunohistochemistry. The role of the spleen and antigen-presenting cells (APC) in the onset of the anti-FVIII immune response was analyzed upon splenectomy or treatment of the mice with APC-depleting compounds. FVIII preferentially accumulated in the spleen at the level of metallophilic macrophages in the marginal zone (MZ). Surgical removal of the spleen or selective in vivo depletion of macrophages and CD11c-positive CD8 alpha-negative dendritic cells resulted in a drastic reduction in anti-FVIII immune responses. Using FVIII-deficient mice as a model for patients with hemophilia A, and human pro-coagulant FVIII as a model for immunogenic self-derived protein therapeutics, our results highlight the importance of the spleen and MZ APCs in the initiation of immune responses to protein therapeutics. Identification of the receptors implicated in retention of protein therapeutics in the MZ may pave the way towards novel strategies aimed at reducing their immunogenicity.